Abstract-The apparent tilt from vertical has been examined for vertical sinusoidal gratings in the presence of an inducing grating which was tilted 12' from vertical. The amount of apparent tilt depended on the contrast of the test grating. At high test contrasts, the grating appeared to be tilted about 2" clockwise; at low contrasts, near threshold. there was little or no apparent tilt. If the inducing grating and test grating were not contiguous but were separated by about 0.4'. there was no apparent tilt at any test contrast. The detection threshold for the test grating was elevated by the inducing grating only when the whole of the test grating was close to the inducing grating. It is argued that these results can be explained if there is an inhibitory interaction between detectors responding to similar orientations and subserving similar parts of the visual field.
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INTRODUflION
Viewing a grating for a few seconds may cause a subsequently-viewed grating in the same region of the visual field to appear distorted in several ways. First, its apparent orientation may be changed the tilt after-effect (Vernon, 1934; Gibson and Radner, 1937) . Second. its apparent spatial-frequency may be changed, the spatial-frequency after-effect (Blakemore and Sutton, 1969). Third, its detection threshold may be elevated (Sekuler and Ganz, 1963; Gilinsky, 1968; Blakemore and Campbell, 1969) .
As well as these "after-effects", a grating may be responsible for simultaneous effects: a second grating presented simultaneously, either surrounded by or superimposed on the first grating, may have its appearance changed. Simultaneous orientation effects are well known in the form of several illusions (e.g. Hering, Ziillner and Pogendorll); and more recently, Mackay (1973) has demonstrated a simultaneous spatial-frequency illusion.
There are several similarities between the successive and simultaneous effects. First, in both the orientation and spatial-frequency domains, the after-effect and simultaneous illusion are of comparable magnitude. Second, the simultaneous orientation illusion and the threshold-elevation after-effect show similar spatialfrequency specificity (Georgeson, 1973; Pantle and Sekuler, 1968; Blakemore and Campbell. 1969) : as the spatial-frequency of the inducing or adapting grating is made more similar to that of the test grating, so the illusion or after-effect becomes stronger. Third, a similar dependence on the difference between the test and inducing orientations has been found for the threshold-elevation after-effect and for the spatialfrequency after-effect (Blakemore and Nachmias. 1971) and for the simultaneous spatial-frequency illusion (Klein, Stromeyer and Ganz, 1974) .
Such quantitative similarities between the successive and simultaneous effects strongly suggest that both types of phenomenon have one underlying cause. There is, however, a problem to be overcome before it can be accepted that the simultaneous and succes-967 V.R. IL-8 9-F sive illusions arise from a single mechanism. Adaptation causes an elevation of the detection threshold for the test stimulus; while the inducing grating causes no change in threshold for the test grating in the simultaneous illusion (Klein et al., 1974) . These authors argue that this observation rules out the suggestion that the successive and simultaneous illusions arise from one cause. instead, they propose a two-stage model of detection.
The purpose of our paper is to show that a twostage model is unneccessary. In fact. it is not unexpected that the inducing grating causes little or no change in the detection threshold for the test stimulus even though it may change the appearance of the test grating. The observation can be reconciled qualitatively with the hypothesis that the after-effects of adaptation and the simultaneous illusions arise from the same cause. Wallace (1969) , Wallace and Crampin (1969), and Blakemore, Carpenter and Georgeson (1970) have suggested that inhibition between populations of orientation-specific detectors is responsible for the apparent tilt in simultaneous illusions. A stimulus at one orientation will excite a population of detectors: the most excited detectors will be those optimally sensitive to that orientation. but detectors optimally sensitive to other orientations will also be excited, though less strongly. If a second stimulus is added at a nearby orientation. the detectors responding to this stimulus will inhibit those responding to the first. The amount of inhibition will fall off as the optimal orientations of the interacting detectors are made more different. Thus, the population of detectors responding to the first stimulus will not be uniformly inhibited. and it is this non-uniformity which is thought to give rise to the illusion of apparent tilt (Carpenter and Blakemore. 1973) . If some of the detectors are inhibited by the second stimulus, it might be expected that the detection threshold for the first stimulus would be elevated.
Rationale for experiments

